NRC INSPECTION MANUAL NMSS

I NSPECTI ON PROCEDURE 85307

PROCESS MONI TORI NG

PROGRAM APPLI CABI LI TY: 2681

85307-01 | NSPECTI ON OBJECTI VE

Verify that process nonitoring procedures ensure tinmely detection
of the possible abrupt | oss of five or nore fornula kil ogranms of
SSNMfroman i ndi vi dual unit process. The programnust al so i ncl ude
quality control tests and trend anal yses for eval uati ng sequences
of process differences.

85307-02 | NSPECTI ON REQUI REMENTS

The process nonitoring systens nust conply with all applicabl e NRC
regul ati ons and saf eguards | i cense conditi ons. The FNMCP cont ai ns
commtrments relative to process nonitoring. By inspection determnm ne
whet her:

02.01 I nternal transfers, storage, and processi ng of SSNMar e
monitored. [74.53(a)] The licensee's process nonitoring nust
achi eve the detection capabilities described bel ow except for 1)
SSNMsubj ect toitemnonitoring requirenents in 10 CFR Part 74.55;
2) scrapinthe formof small pieces, cuttings, chips, solutions,
or inother forms that result froma manufacturing process, heldin
containers of 30 gallons or larger, with an SSNM cont ent of |ess
than 0.25 grans per liter; 3) SSNMw th an esti mat ed neasur ement
st andard devi ati on greater than five percent and which is either
i nput or output material associatedwith aunit that processes | ess
than five fornul a kil ograns over a consecutive t hree nonth peri od;
and 4) SSNMinvol ved i n research and devel opnent operations that
process | ess than five formul a kil ograms duri ng any seven consecu-
tive day peri od.

02.02 A production quality control programcapabl e of nonitoring
the status of material ineach unit process has been establ i shed and
i s bei ng mai ntai ned. The programincl udes a statistical test that
has at | east a 95 percent power of detecting an abrupt | oss of five
formul a kil ograns within three working days of a | oss of Category
| Amaterial fromany accessi bl e process | ocation and within seven
days of a |l oss of Category IBmaterial fromany accessi bl e process
| ocation. [74.53(b)(1)]
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02.03 The production quality control programincludes aquality
control test whereby process differences greater than both three
times the estimated standard devi ati on of the process difference
estimator and 25 granms of SSNM are investigated. [74.53(b)(2)]
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02. 04 The production quality control programincludes a trend
anal ysi s for nmonitoring and eval uati ng sequences of material control
test results fromeach unit process to determne if they indicate
a pattern of | osses or gains that are of safeguards significance.
[ 74.53(b) (3)]

02. 05 For research and devel opnent operati ons exenpt fromthe
requi renments of 74.53(b) as inspected in requirenents 2.02-2.04
above, the |icensee has:

a. Performed material bal ance tests on alot or batch basis, as
appropriate, or nonthly, whichever i s sooner, and i nvesti gat ed
any di fference greater than 200 granms of plutoniumor U- 233
or 300 grans of U-235 that exceeds three tines the esti mat ed
standard error of the inventory difference estimator.
[ 74.53(c)(1)]

b. Evaluated material balance results generated during an
inventory period for indications of neasurenent biases or
unidentified | oss streans. If the cumulative inventory
di fferences generated during an inventory period exceeded
three fornul a kil ograns of SSNM the |icensee i nvesti gated,
det erm ned t he cause(s) of, andinstituted corrective acti ons
for the difference. [74.53.(c)(2)]

85307-03 | NSPECTI ON GUI DANCE
03.01 Requl ati ons. 74.53

03. 02 Requl atory Gui des and Reports. NUREG- 1280, Standard
Format and Cont ent Acceptance Criteriafor the Material Control and
Accounting (MC&A) Reform Amendnent, Section 1, "Abrupt Loss
Det ection.”

03.03 Criteria. The inspector ensures that the |licensee has
quality control and trend analysis progranms in place that wll
provi de early indications of materi al | osses that nay be i ndi cati ve
of aprotracted (trickle) diversionor theft and a pronpt detection
system for significant abrupt diversions of 5 FKG or nore.

Pre-inspection Activities. To prepare for the inspection, the
i nspector shouldreviewthe specific portions of the FNMCP and t he
saf eguards |license conditions for the planned inspection activities;
review the previous inspection report for the site; review any
unresol ved or followp itens to be addressed during the i nspecti on;
and revi ew any comruni cati ons (including information notices and
bulletins) with the facility since the |ast inspection.

Post I nspection Activities. Followupis conducted as describedin
Manual Chapter 92701 and the Inspection Report is generated as
descri bed in Manual Chapter 0610.

a. For requirenent 2.01, the inspector shoul d revi ewoperations
for each process unit to deternm ne whether 1) the process
nmonitoring tests used pertain to all the SSNM processed
t hrough the unit; 2) the tests have been conduct ed accordi ng
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to the conmmtnments in the NRC approved FNMCP as i nspected
bel owfor requirements 02. 02 and 02. 03; 3) the conpari son of
a test result with the reference value used is adequately
sensitive (i.e., provides 95 percent probability of detection)
to detect an actual |oss of five FKG and 4) that anonalies
resulting fromthe tests have beeninvestigated. [Note: Item
4 of 03.03.01 is coveredwithinlInspection Procedure 85313,
but shoul d be addressed as part of this inspection procedure
i f 85313 has not been applied within the past 60 days and i s
not scheduled to be applied for at |east another 60 days.]

Revi ew of Material in Process Area. The inspector should
verify that all SSNMin the processi ng areas of the plant has
been included in a process nonitoring test except for those
materialsidentifiedin74.53(a). The inspector shouldreview
t he process area and an i nventory listingto determnm ne whet her
all materials have been included in a material control test
as described in the FNMCP. If the inspection identifies
mat eri al that has not beenincludedinatest and has not been
descri bed inthe approved FNMCP, t hen t he MC&A | i censi ng uni t
should be notified. The inspector should review process
changes to det erm ne whet her the process nonitoringtests are
still valid.

Revi ew of Exceptions. The inspector shoul d verify that SSNM
items inthe processing areas that have been excl uded by t he
i censee fromthe process nonitoring tests, as all owed by
74.53(a) and whi ch i nstead are subject tothe requirenents of
74.55, areinfact nonitored. Al bulk (i.e., non-item SSNM
currently withinthe materi al access area (MAA) shoul d ei t her
have been subject to a process nonitoringtest withinthe past
t hree wor ki ng days or past seven cal endar days, except for 1)
SSNMexenpt ed by 74.53(a)(2), (3) or (4); 2) SSNMexi sti ng as
resi dual hol d-up; and 3) SSNM | ocated at a "non-accessi bl e
process | ocation.”

For scrap and/ or waste that neets the conditions for excep-

tion, theinspector shoul d determ ne that such materials are
identifiedinthe FNMCP and that the material actually neets
the conditions for exception as specified in 74.53(a)(2).

Scrap shoul d be recovered as required by 74.59(h) (2) and t he
i nspection of the process nonitoringtests shoul d eval uate how
this scrap has been nodel ed. Scrap may be accounted for by
t he use of an average val ue of the process | oss inthe process
nmonitoring test. The inspector should conpare the quantities
of scrap recovered with val ues esti mated by t he product of the
x and the nunber of tests perforned.

For | ow t hroughput operations, e.g., waste conmpactors and
i nci nerators, where throughput islessthan5 FKGin 3 nont hs
and t he nmeasurenent uncertainties oninputs and/ or out puts are
greater than five percent, material balances should be
perfornmed on a batch basi s and appropriate correcti ons nade
totheoriginatingunits(s) or area cunul ati ve bal ances to t he
ext ent practicable. Hol dup determi nati ons are necessary only
at thetime of the physical inventory (or sooner for critical-
ity reasons), and input-output differences need only be
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assessed to the extent that significant trends are i nvesti -
gated to identify neasurenent biases or an unaccounted for
| oss stream

Revi ew of Potential Substitution Materials. The inspector
shoul d revi ewthe process area for other materials that may
be used for substitution. Were credible substitute materi al
i s present and uncontrolled, the material control tests nust
be capabl e of detecting diversions enploying substitution.
The FNMCP shoul d identify potential substitute material s that
may be present.

Assessnent of the Process Monitoring Design. The inspector
exan nes the | oss det ecti on systemdesi gn to det er mi ne whet her
the process nonitoring tests provide an indication in the
event of a diversion or unexpected | oss. The inspector
sel ects vari ous types of SSNMwi t hi n each process unit (e.gqg.
a product or flow) and estimtes the indication that woul d
occur if a diversion or unexpected | oss of 5 FKGor nore were

to occur. The inspector then determ nes whether that
i ndi cati on would exceed the alarmlimts for the process
monitoringtest. If the process nonitoringtest is a neasured

mat eri al bal ance, then the process di fference shoul d equal the
hypot hesi zed | oss. |f, however, the process nonitoringtest
uses ot her | oss detecti on nodel s or nonneasur enment esti mates
of the quantities of SSNM the inspector should verify the
rel ati onshi ps between a | oss and process noni toring i ndi cator.

b. To determ ne conpliance with requirenent 02.02, the i nspector
should evaluate the process nmonitoring procedures and
instructions, audit the process nonitoring records, observe
t he process nonitoring activities, and check a randomsanpl e
of process operations to confirm the descriptions in the
annexes to the FNMCP. The inspector should verify the
capability for tinmely detection of the abrupt | oss of 5 FKG
or nore.

Eval uati on of Process Monitoring Procedures. The inspector
shoul d revi ewt he procedures that the | i censee has devel oped
and i s mai ntaining for material control tests for detecting
abrupt | osses of bul k material fromsingle units or | ocations
withinthe facility. The procedures shoul d denonstrate t hat
1) the systemis capable of detecting a goal quantity | oss
with at | east 95 percent probability, 2) the material control
tests enconpass the SSNMin a definite unit or |ocation or
over a span of | ocations conprising a segnent of the process
or a single point inthe process and 3) each material control
test is based on a conparison of a neasured value(s) of a
gquantity of material(s) or of a process variable with a
reference value. The reference value is the expected or
predicted quantity of material or value of the process
variable in the absence of diversion or unexpected |oss.

Audit of Process Monitoring Records. The inspector shoul d
reviewthe records of thetests perfornedto deternm ne whet her
the detection time goals have been nmet at each process unit
and whet her the tests have been conducted usi ng t he net hods
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defined in the FNMCP. The i nspector should confirmthat the
tests for detecting abrupt | osses at each accessi bl e |l ocation
will meet the 3- and 7-day detection time goals for Category
| Aand Category IBmaterials, respectively, under all routine
conditions that are expectedto prevail at thelocation. The
i nspect or shoul d revi ewt he date of eachtest inthe sequence
since the | ast i nspection to determ ne whether the required
frequency has been net.

If tests are identified that have not nmet the required
frequency, the inspector should foll ow up and di scuss each
with the licensee. Acceptable causes m ght include peri ods
when t he process was shut down and cl eaned out (e.g. physi cal
i nventory, holidays) and periods when material was not
accessible in the process. The tinmeliness of abrupt |oss
detection at a single location is based on the interval
bet ween the time a goal quantity of SSNM beconmes accessi bl e
for diversion and the conpletion of the naterial control test.
The start ti me occurs when the quantity of SSNMi s first equal
to or greater than the established goal quantity. The SSNM
may be treated as not accessible for diversion if access to
the SSNMi s physically precluded by process equi pnment, the
chem cal or physical properties of the SSNM prevent its
di version, tools required for nmovenment of the SSNM are not
avai l able, the SSNMis so dilute that the required vessel
coul d not escape detection, or the SSNMi s under conti nuous
surveill ance by two or nore individuals or an el ectronic or
ot her nmonitoring system

During the review of the process nonitoring records, the
i nspect or shoul d det ermi ne whet her any i ndi cat ors shoul d have

been investi gated. The inspector should recalculate a
sanpling of indicators to verify thelicensees cal cul ati ons
and conpare the indicators with the alarnms limts. The

i nspector should also determ ne the |icensee's nethods by
whi ch i ndi cators that exceed alarmlimts woul d be identified,
and reported, for investigationandresolution. Theinspector
shoul d make a judgenent or conclusion as to whether the
i censee's procedures for alarm recognition and foll owup
actions are adequate.

Cbservation of Procedure Performance. After review ng the
process nonitoring procedures and auditing the process
nmonitoring records, the inspector should observe a random
sanpl e of the procedures being perfornedto determ ne that the
procedures are being followed and that the procedures are
appropriate for conditions in the process area. VWi | e
observi ng the perfornance of the process nonitoring procedures
t he i nspector can determ ne whet her the descri ptions of the
process unitsinthe FNMCP are accurate. |f discrepancies are
identified, theinspector discussesthemwiththelicensee and
contacts the MC&A licensing unit at NRC Headquarters to
determ ne whether |icensing action is necessary.

Assessnment of Loss Detection Capability. The inspector shoul d
reviewthe fal se alarmrate and the resol ution efficiencyin
det er mi ni ng whet her a sufficient nunber of control units have
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been established. Thereis nolimt or restriction on the
nunmber of control unitsintowhichafacility can be divided.
Loss detection sensitivity, false alarm rate, and | oss
| ocalization capability are the key determ ning factors. In
sone cases, the process characteristics nmay dictate the
control unit structure and the availability of neasurenents
for some material may make it |l ess effective to establish
addi tional control wunits.

c. Wileauditingthe process nonitoring systemas part of 02.02
above, the i nspector can determ ne conpliance with requirenent
02.03 by review ng the standard devi ati ons of the process
nmonitoring estimators, eval uating the quality control checks
to detern ne whet her any esti mator exceeded the 3 standard
deviation control limt, and as appropriate, review ng the
resolution of and corrective actions for all investigated
process nonitoring estinmators.

Revi ew of Methods for Establishing Control Limts. The
standard devi ation cal culated by the inspector should be
tested against the licensee's value using an appropriate
statistical test (see NUREG 4604).

The statistical methods used to eval uate the process nonitor-
ing data shall include, as appropriate, tests of individual
and cumul ati ve di fferences, tests of randomess, and tests of
distribution. The results of all such analyses shall be
di scussed with the licensee duri ng a subsequent i nspecti on and
t hor oughly docunented in an inspectionreport. If theresults
obt ai ned are i nconcl usi ve, the eval uati on coul d be conti nued
by eval uating a |l onger tine period or by having the |icensee
evaluate the control wunit identified by the inspector.
However, once an i nspector verifies that a process nonitoring
probl emexi sts, thelicensee shall be requiredto performany
anal yses deened necessary by the inspector to isolate the
specific source of the problem

Eval uation of Quality Control Tests. The inspector should
determ ne for each control unit the frequencies for process
difference estimates (resulting from process unit tests)
exceeding 1) two times the standard deviation of their
estimators, and 2) threetines the standard devi ati on of the
estimator. |f either frequency is considerably higher than
what woul d be statistically predicted, further investigation
is warranted in order to determ ne whether it is a case of
underestimati ng the standard devi ati on or an occurrence of
actual | osses. The inspector should review the quality
control tests by asking whether the power of the |oss
detectiontest inspectedinrequirenent 02. 02 above has been
mai nt ai ned as described in the FNVCP.

Assessnent of Resol utions and Corrective Actions. As part of
the inspection of quality control program the inspector
shoul d revi ewresol utions and corrective actions to determ ne
whet her the | oss detection capability has been mai ntai ned.
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For requi renent 02. 04, the i nspect or shoul d det er m ne whet her
the Ii censee has i npl enented a programof trend anal ysis as
described in the FNMCP. The inspector should conpare the
i npl ement ed trend anal ysi s nethods with the descriptionsin
t he FNMCP, evaluate the assunptions in the trend anal ysis
met hod, and evaluate the trend analysis results.

Revi ew of Trend Anal ysis Methods. The |l i censee may acconpli sh
trend anal ysis by the application of appropriate paranetric
or nonparanetric statistical techni ques such as Page' s test,
Runs Test, Dietz's Test, Power One Test, MOSUMTest, or ot her
appropriate tests as described in the FNMCP. The i nspector
shoul d conpare the trend anal ysi s nmet hods i npl ement ed by t he
licensee with the descriptions in the FNMCP and deterni ne
whet her the assunpti ons i nherent tothe nmethods are valid for
the licensee's data. For exanpl e, sone of the non-paranetric
met hods assune that the distribution of thedatais symretric.

Revi ew of the trend anal ysi s net hods shoul d al so det er mi ne how
measur enent data, that i s not avail able at the ti me of process
nmonitoring tests but that is generated at a |later date, is
i ncorporated intothe data anal yzed for trends and patterns.

Eval uation of Trend Analysis Assunptions. The inspector
eval uates the trend anal ysi s assunpti ons and data t o det erm ne
whet her the net hods are appropriate for the current process
conditions. The inspector should be aware of changes in
process operations, measurenents or accounting practices. The
statistical methods used to evaluate the trend analysis
assunmpti on may be the same used to eval uate the quality data
whi ch i ncl uded tests of individual and cunul ati ve di fferences,
tests of randommess and tests of distribution.

Eval uate Trend Anal ysis Results. The i nspector eval uates the
trend anal ysis results to determ ne whet her the trend anal ysi s
has been performed as described in the FNMCP and that
significant trends have been investigated and resol ved. A
trend shoul d be consi dered si gnificant to saf eguards when t he
appliedtest indicates it to be so and t he absol ute quantity
involved is in excess of 3 FKG. The i nspector's eval uation
of the trend analysis results would also consider other
indicators of trend in the process nmonitoring data. O her
sources of information on trends include biases identified by
the neasurenent control program quantities of materia

recovered fromscrap, and nmeasurenent val ues for waste and

hol dup cl eanout. The inspector should conpare the trend
anal ysis results with these other sources for consistency.
The evaluation of the trend analysis results will also

contribute tothe assessnment of the process nonitoring design
in 3.03.01, e.g. the x.

For research and devel opnent operati ons, the inspector should
eval uate t he process nonitori ng procedures and i nstructions
for batch operations, audit the process nonitoring records,
observe process nonitoring activities, and check experi nent al
materials to confirm that they are in their designated
| ocati ons.
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The i nspector shoul d ensure that proposed material s groupi ngs
into lots or batches are acceptabl e, and that the groupi ngs
take into account the pronpt |oss detection objectives,
measur enent characterization, and processing constraints.

Research and devel opnent operations are dynanmi c in nature.
Consequently, the pronpt | oss detection techni ques that depend
upon stabl e estinmates of the uncertainties associated with
mat eri al bal ances or process yi el ds nay be i nappropriate for
| oss detection. Taking into account the | ow throughput of
such operations, periodic material bal ance tests on al ot or
batch basis or nonthly are deenmed acceptable for |oss
detection. Theinputstothe standard error of theinventory
di fference (SEI D) must be reasonabl e and i ncl ude al|l sources
of nmeasurenent error.

For sanpl es containing greater than 0.05 FKG and scrap and
wast e containersinlaboratories, thelicensee shall perform
nmont hly materi al bal ances.

03. 04 | nspection Activities Flowchart. Figure 1 shows a flow
chart of the process nonitoring inspection activities.

END
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FI GURE 1

PROCESS MONI TORI NG | NSPECTI ON
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